Rationale: In developed countries, the incidence of acute appendicitis is about 95 cases out of 100,000 per year, being one of the most common urgencies in general surgery worldwide. However, its pathogenesis is still poorly understood. Direct luminal obstruction (by a fecalith, lymphoid hyperplasia, or impacted stool) is reported to be the primary and principal cause of acute appendicitis.
Introduction
In developed countries, the incidence of acute appendicitis is 90 to 100 cases per 100,000 individuals per year, and is one of the most common emergencies in general surgery worldwide, with an estimated 7% to 8% lifetime risk reported. [1, 2] Despite its frequency, its pathogenesis is still poorly understood. Even the recent literature, reports that direct luminal obstruction (by a fecalith, lymphoid hyperplasia, or impacted stool) is the primary and principal cause of acute appendicitis. [2] [3] [4] We report a unique finding which casts doubt on the real role of luminal obstruction as a pathogenetic cause of acute appendicitis.
Case report
During October 2016 a 58-year-old woman was referred to the Surgical Unit of the Department of Surgery and Translational Medicine of the University of Florence because of a clinical recurrence of Crohn's disease. The patient had been operated 20 years before in a peripheral surgical center: an open surgery ileo-cecal resection (about 10 cm ileum resected) with hand-sewn end-to-side ileo-colic anastomosis had been performed. The patient has been followed up by gastroenterologists and she was in good clinical condition until 5 years ago, when she started to suffer cyclical obstructive symptoms due to a relapse of her Crohn's disease. Her enteric-magnetic resonance imaging (MRI) scan showed a neo-terminal ileum stricturing recurrence about 15 cm long. Biological therapy (anti-TNFa Ab) was started but did not control symptoms and thus surgery was indicated. The patient's written informed consent was obtained before surgery as well as for publication of this report. Ethical approval was not necessary because this manuscript is a de-identified retrospective case report.
The patient was operated using single-incision laparoscopic surgery (SILS) to mobilize the right colon and free the right flexure. We observed an exceptional intraoperative finding: the Crohn's disease recurrence interested the neoterminal ileum in a stricturing form which also involved the ileo-colic anastomosis according to preoperative imaging, but surprisingly, the appendix was still present in the operative field, vascularized by small vessels within a mesoappendix connected with the neo-terminal ileum mesentery ( Fig. 1A and B). The appendix was about 5 cm long, vital and macroscopically not inflamed even if its base was clearly no longer connected to the cecum which had been resected 20 years earlier (Fig. 1C) .
The patient underwent ileo-colic resection (15+7 cm long) with en-bloc removal of the appendix.
With a narrow metallic stylet probe we carefully tried to enter the appendix lumen through the opposite side from its fundus but were not able to enter it without cutting the wall with scissors.
Pathological examination confirmed that the recurrence of Crohn's disease had affected the small bowel and the appendix lumen was obstructed by presence of a fecalith but without any sign of inflammation (Fig. 1D ).
Discussion
Although some cases of recurrent stump appendicitis after appendectomy have been reported, [5, 6] to the best of our knowledge, this is the first published case of a left in-site appendix after ileo-cecal removal for Crohn's disease. Furthermore, the residual appendix in our patient was not a variably long stump due to an incomplete resection of the base of the appendix, but a complete appendix about 5 cm long. Apart from the rarity of the case, we believe this intraoperative finding is extremely interesting because it incontrovertibly highlights the poor pathogenetic role of luminal obstruction in the development of appendicitis.
Starting from the first description of appendicitis by Fitz in 1886 [7] and the first experimental demonstration of the obstructive phenomenon in acute appendicitis pathogenesis by Wangensteen and Dennis in 1939, [8] the association between the presence of luminal obstruction (prevalently by fecaliths) and acute appendicitis has been largely reported in literature. [2] [3] [4] On the basis of other historic findings, even today, all medical textbooks describe the role of fecaliths as an etiopathological factor in developing acute appendicitis.
In 1966 a study conducted in the Canterbury hospital, reported the presence of "calculi" in the specimen analysis of the appendix lumen in 29 out of 1800 patients who had undergone appendectomy for appendicitis. The authors postulated the necessity of performing a prophylactic appendectomy when these appendicoliths are incidentally found. [9] Fortunately, this recommended therapy has not been followed by clinicians. In fact, a recent retrospective experience, confirming the presence of incidental appendicoliths in up to 32% of the asymptomatic population, analyzed 111 patients with an incidental diagnosis of appendicolith according to computed tomography. It was found that 100% of study patients been remained asymptomatic at a mean follow-up of 4.0 ± 1.7 years, and the occurrence of acute appendicitis in this group was 0%. [10] Analysis of these retrospective data indicates that patients with occlusion of the appendix lumen by a fecalith do not have an 
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Medicine increased risk of developing appendicitis. Our clinical case report confirms at a longer follow-up what radiologists have reported when analyzing computed tomographic scans: 20 years after the first operation, even in the presence of a completely closed lumen at its base, the appendix wall was free from any sign of either macroscopic or microscopic inflammation. Therefore, we believe the obstruction alone is not enough to cause acute appendicitis, and for the same reason to indicate it as the primary cause of an appendicitis could not be scientifically correct. Furthermore, our evidence shows that the vitality of the appendix can be preserved even in the presence of a narrow peripheral artery.
Conclusion
Although traditional medical texts report luminal obstruction of the appendix as the primary cause of acute appendicitis, this fact has been postulated without any scientific objectification. The present clinical report expresses our doubts about the veracity of this historical assertion since the obstructed and well vascularized appendix which we observed was not inflamed. Although luminal obstruction could play a role in acute appendicitis, the development of other factors seems to be necessary to provoke acute inflammation.
